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157] ABSTRACT

In this rolling guide unit, a slider is provided on a track
rail so that the slider can be moved slidingly in a linear
direction, and a circular bore is formed in a casing con-
stituting the slider. A cross-sectionally V-shaped outer
annular raceway surface is formed on the circumferen-
tial surface of the circular bore, and a rotary body con-
sisting of lower and upper rotary bodies is fixed rotat-
ably in the same circular bore. The casing constitutes a
common part having both a function of making a linear
movement and a function of making a rotational move-
ment. This enables the height of the rolling guide unit to
be reduced to as great an extent as possible, and an
accumulated error due to an assembling operation to be
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1
ROLLING GUIDE UNIT

BACKGROUND OF THE INVENTION

1. Field of the Invention:

This invention relates to a rolling guide unit adapted
to be used for the sliding and rotary portions of a ma-
chine tool, various kinds of precision machining appara-
tuses and a testing apparatus.

2. Description of the Prior Art:

A conventional linear motion rolling guide unit con-
sists of a track rail having raceway grooves in the longi-
tudinally extending both side surfaces thereof, a slider
saddled on the track rail and having raceway grooves
therein, and a plurality of rolling elements adapted to
roll between the opposed raceway grooves, and an
apparatus of comparatively large weight is placed on
the slider, the rolling guide unit being adapted to guide
highly precise longitudinal movements of the apparatus
over a comparatively long distance (refer to Japanese
Patent Laid-Open No. 112021/1989).

FIG. 4 is a perspective view of an example of a con-
ventional linear motion rolling guide unit. As shown in
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FIG. 4, the linear motion rolling guide unit has two -

rows of parallel-extending track rails 2 fixed on a bed
20, a plurality of sliders 1 moving slidingly on each
track rail 2 1n a track rail-saddling state, and a slide table
4 fixed on four sliders 1, one of various kinds of appara-
tuses placed on the shide table 4 being moved linearly in
the longitudinal direction of an arrow G. In this linear
motion rolling guide unit, the raceway grooves 5 are
formed in the longitudinally extending both side sur-
faces 21 of the track rails 2, and the slider 1 is mounted
on the track rails 2 so as to be slidable thereon in a
rail-saddling state (refer to, for example, Japanese Util-
1ty Model Laid-Open No. 23233/1992).

The shider 1 described above is formed as shown in,

for example, FIG. §. FIG. § is a perspective view show-

ing an example of a conventional linear motion rolling
guide unit. The linear motion rolling guide unit consists
mainly of a track rail 2 having raceway grooves 8§ in the
longitudinally extending both side surfaces 21 thereof,
and a shider 1 adapted to be moved linearly on the track
rail 2. The shider 1 1s placed in a saddled state on the
track rail 2, and adapted to be slided freely via a plural-
ity of rolling elements 13 circulating along the raceway
grooves 8 in the track rail 2. The slider 1 has a casing 3
provided with raceway grooves 54 in the portions
thereof which are opposed to the raceway grooves §, a
plurality of rolling elements 13 fitted between the op-
posed raceway grooves 5, 84 and consisting of a plural-
ity of circulatingly rollable balls, and end caps 6 at-
tached to both of the longitudinal end portions of the
casing 3. The end caps 6 are provided with side seals 50
which attain the sealing of the contact portions of the
track rail 2 and slider 1, and a grease nippie 55 for sup-
plying a lubricant to slide surfaces between the track
rail 2 and shder 1. In order to prevent the roiling ele-
ments 13 from falling from the casing 3, retainer straps
51 are fixed to the casing 3 so as to surround the rolling
elements 13. Moreover, in order to reliable prevent the
rolling elements 13 from falling from the casing 3, lower
seals 33 are fixed to the casing 3 so as to seal the casing
3, the longitudinally extending both side surfaces 21 of
the track rail 2 and the lower surface of the casing 3.
The rolling elements 13 in a load region which roll
between a raceway groove § in the track rail 2 and that
3 in the casing 3 are introduced nto a switchover
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passage (not shown) formed in an end cap 6, and then
moved into a return passage 52 formed in the upper
portion of the casing 3 and extending in parallel with

the raceway groove 54, whereby the rolling elements 13

are circulated limitlessly in the endless circulating pas-
sage. Thus, owing to the rolling of the loaded rolling
elements 13 positioned between the raceway grooves 54
formed in the slider 1 and those § formed in the track
rail 2, the shder 1 can be moved linearly on the track rail

2 (refer to, for example, Japanese Patent Application
No. 326317/1991).
There is a publication disclosing a conventional ro-

tary motion guide unit shown in FIG. 6 in which a
bearing is provided. In this rotary motion rolling guide

unit, a bearing 28 formed by inserting cylindrical roliers

32 between an inner race 27, which has a V-shaped
raceway surface for making a relative movement of the
rollers 32 thereon, and outer races 16, 17 is incorpo-
rated, and a rotary body 24 is fixed rotatably to a base
23. In the rotary motion rolling guide unit, the inner

race 27 is fixed to the outer circumferential surface 22 of
a cylindrical shaft portion 19 of the base 23 with a fixing
means, such as a bolt and a clamp. The rotary body 24

is adapted to be rotated relatively to the base 23, and the
upper and lower outer races 16, 17 are fixed to the inner

circumferential surface 25 of a cylindrical portion 18 of
the rotary body 24 with a fixing means, such as a bolt
and a clamp. The rolling guide unit is formed by arrang-
Ing a plurality of cylindrical rollers 32 in an alternately
crossing manner between the inner and outer races 27,
16, 17. The inner race 27 is provided on its outer cir-
cumferential side with a V-shaped raceway surface 29,
and the upper and lower outer races 16, 17 on their
inner circumferential sides with raceway surfaces 30, 31
respectively, by which one V-shaped raceway surface is

formed.

There is a publication disclosing a linear motion roll-
ing guide unit as a conventional rolling guide unit, on
which an apparatus of comparatively large weight is
placed as shown in FIG. §, the guide unit being adapted
to guide a linear longitudinal movement of the appara-
tus over a comparatively long distance. There i1s also a
publication disclosing a rotary motion rolling guide unit
in which a bearing 28 is incorporated between a base 23
and a rotary body 24 as shown in FIG. 6, with the
rotary body 24 fixed to the base 23 rotatably so that the
rotary body 24 can be moved relatively to the base 23.
When it 1s necessary that both a linear movement and a
rotational movement be made in a rolling guide unit in
accordance with the conventional techniques, the
above-mentioned linear motion rolling guide unit and
rotary motion rolling guide unit are combined so that
both of these movement can be made.

However, a rolling guide unit having construction
which enables both a linear movement and a rotational
movement to be made simultaneously has not been
developed up to the present time. In a conventional
structure in which a linear motion rolling guide unit and
a rotary motion rolling guide unit are combined, the
dimensions of the guide unit increases to a high level,
and the height thereof becomes excessively large, or an
accumulated error due to the guide unit-combining
operation increases. Thus, it is impossible at present to
provide a highly accurate roling guide unit.
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SUMMARY OF THE INVENTION

A primary object of the present invention is to solve
these problems and provide a rolling guide unit which
has a miniaturized structure in which a part making a 5
rotational movement is incorporated into a casing mak-
Ing a linear movement, whereby both linear and rota-
tional movements can be made simultaneously, and
which enables the height of the guide unit to be reduced
to as great an extent as possible, an accumulated error 10
due to an assembling operation to be minimized, and
highly accurate rotational and linear movement to be
made.

Another object of the present invention is to provide
a rolling guide unit comprising a track rail provided
with first raceway grooves in the longitudinally both
side surfaces thereof; a slider saddled on the track rail
and capable of being linearly moved, and consisting of
a casing provided with second raceway grooves in the
portions thereof which are opposed to the first raceway 20
grooves, end caps fixed to both of the longitudinal end
portions of the casing, side seals disposed in contact
with the end caps, and first rolling elements circulat-
ingly rollable between the opposed first and second
raceway grooves; a circular bore formed in the casing 25
and provided in the inner circumferential side thereof
with outer upper and lower raceway surfaces extending
sO as to form a cross-sectionally V-shaped recess; a
lower rotary body fitted rotatably in the circular bore in
the casing and provided with an inner lower raceway 30
surface opposed with respect to the circumferential
direction thereof to the outer lower raceway surface of
the circular bore; an upper rotary body placed fixedly
on the lower rotary body, fitted rotatably in the circular
bore 1n the casing and provided with an inner upper 35
raceway opposed with respect to the circumferential
direction thereof to the outer upper raceway surface of
the circular bore; and second rolling elements adapted
to roll between the inner upper and lower raceway
surfaces and outer lower and upper raceway surfaces.

In this rolling guide unit, the second rolling elements
consist of first cylindrical rollers rolling between the
inner upper raceway surface and outer lower raceway
surface, and second cylindrical rollers rolling between
the inner lower raceway surface and outer upper race-
way surface, and the first and second cylindrical rollers
are arranged 1 an alternately crossing state.

In this rolling guide unit, a clearance between the
outer circumferential surface of the upper rotary body
and the inner circumferential surface of the through
bore in the casing is provided therein with a seal mem-
ber for preventing the entry of extraneous matter, such
as water and dust.

Since this rolling guide unit is provided with a circu-
lar bore in the slider which is adapted to be moved
shdingly on the upper surface of the track rail, and
lower and upper rotary bodies fitted in the circular bore
via rolling elements, the slider serves as a common part
having both a function of making a sliding movement,
1.e. a linear movement and a function of making a piv- 60
otal movement. This enables the height of the rolling
guide unit to be reduced to as great an extent as possible,
the number of parts to be reduced and an accumulated
error due to an assembling operation to be minimized,
whereby a highly accurate guide machine can be pro-
vided.

In this rolling guide unit, the slider constitutes one
part making a linear movement, and a part for making a
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rotational movement can be incorporated in the slider.
Consequently, when this rolling guide unit is used, it
does not require an operation for combining a linear
motion rolling guide unit with a rotary motion rolling
guide unit unlike a conventional rolling guide unit, and
the number of parts to be assembled and an accumulated
error due to an assembling operation can be minimized,
so that a highly accurate rolling guide unit can be pro-
vided.

Since the slider is provided with rotary bodies having
a function of making a linear movement and a function
of making a rotational movement, the height of the
guide unit can be reduced to as great an extent as possi-
ble, whereby the guide unit can be formed compactly.

The above and other objects as well as advantageous
features of the invention will become apparent from the
following description of the preferred embodiments
taken 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s a plan view of an embodiment of the rolling
guide unit according to the present invention;

FIG. 2 is a side elevation of the rolling guide unit of
FIG. 1;

FIG. 3 is a partially sectioned end view taken along
the line III—III in FIG. 1.

FIG. 4 is a perspective view of an example of a con-
ventional linear motion rolling guide unit;

FIG. 5 is a perspective view of an example of a linear
motion rolling guide unit; and

FIG. 6 is a sectional view of an example of a conven-
tional rotary motion rolling guide unit with a bearing
incorporated therein. |

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The embodiments of the rolling guide unit according
to the present invention will now be described with
reference to the drawings. First, an embodiment of the
rolling guide unit according to the present invention
will be described with reference to FIGS. 1, 2 and 3.

This rolling guide unit has a track rail 12 fixed on a

bed or a base, a slider 11 saddled slidably on the track
rail 12, a lower rotary body 15 fixed rotatably to the
slider 11, and an upper rotary body 14 fixed in a hori-
zontally placed state on the lower rotary body 15. The
track rail 12 is provided with raceway grooves 26 in
both .of the longitudinally extending side surfaces
thereof. The slider 11 has a casing 7, end caps 8 attached
to both end surfaces, with respect to its sliding direc-
tion, of the casing 7, and side seals 9 fixed to the end
surfaces of the end caps 8. The casing 7 is further pro-
vided with raceway grooves 33, which are opposed to
the raceway grooves 26 in the track rail 12 and extend
in the sliding direction of the casing 7. A plurality of
rolling elements 13 consisting of balls or cylindrical
rollers are inserted rollably in raceways formed be-
tween the raceway grooves 26 in the track rail 12 and
those 33 in the casing 7.

Lower seal members (designated by a reference nu-
meral 53 in FIG. 5) for effecting the sealing of the por-
tions between the track rail 12 and casing 7, and retainer
straps (designated by a reference numeral 51 in FIG. 5)
for preventing the rolling elements 13 from falling from
the casing 7 are fixed to the casing 7 so as to surround
the rolling elements 13. Side seals 9 for effecting the
sealing of the portions between the track rail 12 and
shider 1, and grease nipples (designated by a reference
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numeral 88 in FIG. §) for supplying a lubricant to the
slide surfaces between the track rail 12 and slider 1 are
provided on the end caps 8. The end caps 8 are attached
to both end surfaces of the casing 7 by inserting screws
into a plurality of holes made therein, and provided in
the lower surfaces thereof with recesses through which
the track rail 12 is inserted with the end caps saddled
thereon, switchway passages (not shown) for changing
the direction of movements of the rolling elements 13
and circulating the same being formed at both sides of
the end caps 8.

In this rolling guide unit, the casing 7 for the slider 11
1s provided with a circular bore 10 in the central portion
thereof. This circular bore 10 is provided on its inner
circumferential surface with outer upper and lower
raceway surfaces 46, 37 extending so as to form a cross-
sectionally V-shaped recess. The lower rotary body 15
provided with an inner lower raceway surface 38 op-
posed with respect to the circumferential direction
thereof to the outer lower raceway surface 37 is fitted
rotatably in the circular bore 10 in the casing 7 consti-
tuting the slider. An upper rotary body 14 fixed in a
horizontally placed state on the lower rotary body 15
and provided with inner upper raceway surface 39 op-
posed with respect to the circumferential direction
thereof to the outer upper raceway surface 46 is also
fitted rotatably in the circular bore 10 in the casing 7.
Namely, a rotary body unit 40 consisting of the upper
and lower rotary bodies 14, 15 is fixed rotatably in the
casing 7, and the inner lower and upper raceway sur-
faces 38, 39 are positioned so as to form a cross-section-
ally V-shaped recess. The upper rotary body 14 is pro-
vided with a plurality of holes 44, through which
screws 41 are driven into the lower rotary body 15,
whereby the upper and lower rotary bodies 14, 15 are
fixed to each other to form the rotary body unit 40. The
upper and lower rotary bodies 14, 15 can, of course, be
fixed to each other not only with the screws 41 but also
with some other kind of fixing means.

An object loaded on the upper rotary body 14 is fixed
thereon by driving fixing means, such as hexagon socket
head cap screws, common screws or rivets into a suit-
able number of female screws 45§ provided in the upper
rotary body 14. The female screws 45 may, of course, be
formed so as to extend into both the upper rotary body
14 and lower rotary body 15.

A plurality of rolling elements 35 consisting of cylin-
drical rollers or balls are arranged in an alternately
crossing manner in an annular raceway formed by the
outer upper and lower raceway surfaces 46, 37 formed
in the casing 7, the inner lower raceway surface 38 of
the lower rotary body 18§ and the inner upper raceway
surface 39 of the upper rotary body 14, and they are
adapted to roll in this annular raceway. For example,
when the rollers 35 consist of cylindrical rollers, they
are composed of first cylindrical rollers adapted to roll
between the inner upper raceway surface 39 and outer
lower raceway surface 37, and second cylindrical rol-
lers adapted to roll between the inner lower raceway
surface 38 and outer upper raceway surface 46, the first
and second cylindrical rollers being arranged in an
alternately crossing state.

In order to prevent water and dust from entering a
clearance between the upper surface 36 of the casing 7
and that 34 of the upper rotary body 14, a seal member
43 is provided in the clearance.

Since the rotary body unit 40 1n this roliing guide unit
1s divided into the upper and-lower rotary units 14, 15,
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the rolling elements 35 can be inserted between the
inner lower raceway surface 38 and the outer upper
raceway surface 46 of the circular bore 10 and the inner
lower raceway surface 38 of the lower rotary body 15
after the lower rotary body 15 has been fitted in the
circular bore 10 in the casing 7. The upper rotary body
14 is then fitted in the circular bore 10 in the casing 7,
and the upper and lower rotary bodies 14, 15 are com-

bined firmly with screws 41, whereby the rotary body
unit 40 can be set rotatably in the circular bore 10 1n the
casing 7. |

In this rolling guide unit, the rolling elements 13 1n a
load region which roll on the raceway grooves 26 1n the
track rail 12 and those 33 in the casing 7 are introduced
into the switchway passages formed in the end caps 8,
and then moved to return passages 42 formed in parallel
with the raceway grooves 33 in the casing 7, whereby
the rolling elements 13 are circulated limitlessly in the
endless circulating passage. Accordingly, the slider 11
which 1s set in a saddled state on the track rail 12 can be
moved slidingly and reciprocatingly in the linear direc-
tion in an unrestricted manner via the rolling elements
13 rolling circulatingly along the raceway grooves 26 in
the track rail 12.

The casing 7 is provided at the central portion thereof
with the circular bore 10, on the circumferential side of
which a cross-sectionally V-shaped outer annular race-
way surface constituting an endless raceway and de-
fined by the outer upper raceway surface 46 and outer
lower raceway surface 37 is formed. In other words, the
circular bore 10 in the casing 7 constitutes a raceway
surface of an outer race of a conventional bearing. The
circular bore 10 in the casing 7 is provided therein with
the rotary body unit 40 consisting of the upper and
lower rotary bodies 14, 15 and fixed rotatably therein.
Moreover, the upper rotary body 14 is provided with
the inner upper raceway surface 39, and the lower ro-
tary body 15 the inner lower raceway surface 38, these
inner upper and lower raceway surfaces 39, 38 forming
a cross-sectionally V-shaped inner annular raceway
surface opposed to the outer annular raceway surface.
In other words, the upper and lower rotary bodies 14,
1S constitute an inner race of a conventional bearing.
The annular raceway consisting of the inner and outer
annular raceway surfaces is provided with rolling ele-
ment 35 consisting of cylindrical rollers or balls. There-
fore, the rotary body unit 40 consisting of the upper and
lower rotary bodies 14, 1§ can be rotated relatively to
the casing 7.

In this rolling guide unit, the casing 7 constitutes one
part which makes a sliding movement on the track rail
12, owing to the circular bore 10 formed therein, and
also the other part which makes a rotational movement,
owing to the circular bore 10 formed so as to serve as an
outer race of a bearing. Accordingly, the casing 7 con-
stitutes a part used both as a part making a linear move-
ment and a part making a rotational movement. This
enables the rolling guide unit to make both a linear
movement and a rotational movement simultaneously,
the dimensions thereof to be minimized, the height
thereof to be reduced to as great an extent as possible,
an accumulated error due to an assembling operation to

be reduced, and the rotational and linear movements

thereof to be made with a high accuracy.
What 1s claimed 1s:
1. A rolling guide unit comprising;:
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a track rail provided with first raceway grooves in
the longitudinally extending both side surfaces
thereof,

a shider saddled on said track rail and capable of being
linearly moved, and consisting of a casing provided
with second raceway grooves in the portions
thereof which are opposed to said first raceway
grooves, end caps fixed to both of the longitudinal
end portions of said casing, side seals disposed in
contact with said end caps, and first rolling ele-
ments circulatingly rollable between said opposed
first and second raceway grooves,

a circular bore formed in said casing and provided on
the inner circumferential surface thereof with an
outer upper raceway surface and an outer lower
raceway surface adjacent to said outer upper race-
way surface, -

a lower rotary body fitted rotatably in said circular
bore in said casing and provided with an inner
lower raceway surface opposed with respect to the
circumferential direction thereof to said outer
lower raceway surface of said circular bore,

an upper rotary body placed fixedly on said lower
rotary body, fitted rotatably in said circular bore in
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said casing and provided with an inner upper race-
way surface opposed with respect to the circumfer-
ential direction thereof to said outer upper raceway
surface of said circular bore, and

second rolling elements adapted to roll between said

inner upper and lower raceway surfaces and said
outer lower and upper raceway surfaces.

2. A rolling guide unit according to claim 1, wherein
said outer upper and lower raceway surfaces formed in
said circular bore in said casing form a cross-sectionally
V-shaped recess, and said second rolling elements con-
sist of first cylindrical rollers rolling between said inner
upper raceway surface and said outer lower raceway
surface, and second cylindrical rollers rolling between
said inner lower raceway surface and said outer upper
raceway surface, satd first and second cylindrical rollers
being arranged in an alternately crossing state.

3. A rolling guide unit according to claim 1, wherein
a clearance formed between the outer circumferential
surface of said upper rotary body and the inner circum-
ferential surface of said through bore in said casing is
provided therein with a seal member for preventing the

entry of extraneous matter.
% % * x ¥
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